As in all biological systems, neurons and their networks must balance precision with variability. Phenotypic precision and phenotypic variability can both occur with remarkable robustness, where robustness is defined as the ability to tolerate perturbation. Variability in genotype-phenotype mapping produces phenotypic variability despite identical genetic information. The resulting variability among genetically identical neurons can contribute to the robustness of brain development. Similarly, variability of genetically identical individuals can contribute to evolutionary robustness. We discuss here shared principles of developmental robustness and evolutionary robustness, and highlight scenarios where such principles result in neural networks that achieve robustness of precision or variability.
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From Variability to Robustness in Brain Development and Evolution
Precision in neuronal differentiation and connectivity is a remarkable outcome of neural development. Neuron subtypes, their ratios, distribution, and synaptic connections are all highly reproducible. However, the outcome of neural development is, in fact, not always precise. Examples abound of genetically identical individuals with variable nervous systems, from worms to humans. For instance, genetically identical C. elegans or grasshoppers exhibit anatomical differences in their connectivity that were already described in the 1970s [1, 2] . The brains of monozygotic human twins also show considerable structural differences [3] , and it remains unclear to what extent this is due to environmental factors or inherently imprecise development. Similarly, peripheral nervous system innervation of the left and right sides of human fetuses exhibit differences that have been attributed to inherently imprecise development [4]. These observations showcase variability despite identical genes, suggesting that nonheritable factors play important roles in generating variability during neuronal development.
The outcome of neural development is selected not only for optimized function but also for robustness. The robustness of a system is defined as its ability to tolerate perturbation (Table 1) . Imagine, for instance, an enzyme that functions optimally but loses all activity if any of its amino acids are changed by mutation. By contrast, imagine another enzyme that is somewhat less efficient but can tolerate the majority of single amino acid exchanges without significant reduction in its activity. In any species with a mutation rate higher than zero, the latter enzyme has a selective advantage because it is more robust. Robustness to excessive variation may contribute to the evolvability of biological systems. This is because robustness allows the accumulation of mutations (cryptic genetic variation [5]), and thus eventually 'evolutionary innovation', with minimal effects on fitness in the intervening time (reviewed in [6-8]) , although the generality of this idea has been questioned [9] . Importantly, the robustness of the phenotype of an organism to perturbation is due in large part to developmental processes that can tolerate random genetic mutations and unpredictable environmental perturbations. This has historically been described as 'canalization of development ' [10] . The relationship between
